A 64-year-old man presented with generalized tonic clonic convulsion followed by weakness of the right lower extremity. He had a medical history of hypertension, hyperlipidemia, and right cerebellar infarction. Computed tomography (CT) showed a small high density nodule with an enhanced perifocal low density area in the left occipital lobe. T 1 -weighted magnetic resonance (MR) imaging showed a ringshaped and partial string-like nodule with enhancement by gadolinium. T 2 -weighted MR imaging showed the white matter of the left occipital lobe as high intensity. CT and MR imaging seemed to indicate metastatic brain tumors, although cortical atrophy and ventricular dilation were recognized. Left parietal craniotomy was performed under stereotactic targeting to obtain a definitive diagnosis. During manipulation at the center of the targeted lesion, a white, tape-like body was found and recognized to be a live worm. Serological testing revealed strong immunopositivity against Spirometra mansoni. The infection route in the present case was probably through eating raw chicken meat. Cerebral sparganosis is extremely rare but should be considered in the differential diagnosis of metastatic brain tumors, especially in endemic areas.
Introduction
Sparganosis is a parasitic infection caused by a sparganum, the plerocercoid larva of Spirometra mansoni, which most commonly invade the subcutaneous tissue or muscle. Cerebral sparganosis is rare, and the clinical and radiological findings mimic other diseases, especially metastatic brain tumor. We treated a patient with cerebral sparganosis using a stereotactic targeting system to remove a live worm.
Case Report
A 64-year-old Japanese man presented with generalized tonic clonic convulsion followed by weakness of the right lower extremity. The patient had a medical history of hypertension, hyperlipidemia, and right cerebellar infarction, but recent simple partial seizures were well controlled by administration of antiepileptic agent. Routine hematological and biochemical investigations showed no abnormalities, with no eosinophilia or leukocytosis. Computed tomography (CT) showed a small high density nodule with an enhanced perifocal low density area in the left occipital lobe (Fig. 1) . T 1 -weighted magnetic resonance (MR) imaging showed a ring-shaped and partial string-like nodule with enhancement by gadolinium ( Fig. 2A, B) . T 2 -weighted MR imaging showed the white matter of the left occipital lobe as high intensity (Fig. 2C) , suggesting perifocal edema. However, the left lateral ventricle was not initially compressed, and was rather dilated on follow-up MR imaging. Cerebral Cerebral Sparganosis Treated by Stereotactic Targeting angiography showed normal findings, except for right vertebral artery occlusion, reflecting his past history of right cerebellar infarction. We suspected a metastatic brain tumor, but there was no history of malignant disease and a series of investigations for metastases found no evidence of another lesion. A left parietal craniotomy was performed using a Cosman-Roberts-Wells stereotactic system for targeting the small and intraparenchymal nodule on March 1, 2002. The surface of the brain was relatively edematous, with no abnormal changes such as petechiae or punctate lesion. Intraoperative histological examination of the brain around the nodule revealed only gliosis. Manipulation of the aspirator and forceps at the center of the targeted lesion found a white, tape-like body (Fig. 3) . A live worm was removed carefully and completely using forceps, and closer observation showed a cleft-like invagination in the head of parasite. Enzyme-linked immunosorbent assay (ELISA) on serum and cerebrospinal fluid revealed a strong positivity against Spirometra mansoni.
Discussion
Humans are considered to be an accidental intermediate host of Spirometra mansoni. Transmission occurs through drinking fresh water containing Cyclops, ingesting raw or inadequately cooked flesh from an infected second intermediate host, such as frogs, snakes, and chickens, or applying the flesh of an infected host as a poultice to an open wound. The infection route in the present case was probably through eating raw chicken meat, which the patient did approximately once a month before the convul- Cerebral sparganosis was first reported in 1918, 12) and most cases have been reported from Asia, including Korea and Japan. 1, [3] [4] [5] [6] 8, 10, 11, 15) The route of infection to the central nervous system is not yet known, but the sparganum may unintentionally migrate through the foramina of the skull base and vertebral column along the loose connective tissue around the vessels or nerves. A live worm was removed in nine previous cases (Table 1) . 1, [4] [5] [6] 8, 10, 11, 14, 15) Reports of cerebral sparganosis have been increasing, because of recent developments in neuroimaging techniques including CT 2) and MR imaging 7, 9) as well as serological studies. 1, [5] [6] [7] 13) The main CT findings consist of white matter hypodensity with adjacent ventricular dilation, irregular or nodular enhanced lesion, and small punctate calcification. 2) MR imaging findings consist of widespread white matter degeneration with cortical atrophy and ipsilateral ventricular dilation, mixed intensity lesion (low in the central and high in the peripheral region on T 2 -weighted images), irregular dense enhancement of central foci, and changes in the location and shape of the enhanced lesion in follow-up studies. The ELISA test is very sensitive and essential for the diagnosis of this parasitic disease. 7) CT and MR imaging findings of cerebral sparganosis mimic those of metastatic brain tumor, usually appearing as an enhanced nodule with perifocal edema. Cerebral sparganosis is extremely rare but should be considered in the differential diagnosis of metastatic brain tumors, especially in endemic areas.
